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introduction the aging process-cancer '…This is a beat … This is a pause … This is a silence… ' Harold Pinter (1930 Worldwide, the aging population is experiencing rapid growth, with the number of people 60+ estimated to triple, rising from 784 million in 2011 to 2 billion in 2050 and 2.8 billion in 2100 [1] .
As cancer is largely a disease of the older population, a significant increase in the incidence and chronicity of cancer in this population is predicted. By 2030, individuals aged 65+ will probably account for 70% of all cancer patients in the Western world [2] . The serious financial strain, co-morbidities connected with older age and cancer diagnosis will require specialized geriatric oncology teams to guide health professionals in addressing the issue [3, 4] .
informal caregiving-cancer
An expected consequence of this rise in cancer incidence among the aging is that older patients with cancer will increasingly be taken care of by informal caregivers, i.e. partners and close family members. Periods of formal care may be shortened (i.e. early discharge from hospitals) intensifying the burden on informal caregivers [5] .
Caring for an elderly person with cancer involves a range of complex tasks, from providing assistance with basic daily living activities to monitoring medical treatment and providing emotional and social support [6] . These myriad tasks may interfere with the personal life of informal caregivers and have direct repercussions on the efficacy of care provided to the patient [7, 8] .
Haley et al. [9] found that spousal caregivers to hospice cancer patients had higher levels of depression, lower life satisfaction and poor physical health when compared with noncaregivers. More significantly, mortality rates among older caregivers having high subjective strain were 63% higher than among noncaregivers [10] , and caregivers reported chronic health conditions nearly double the rate of noncaregivers (45% versus 24%) [11] .
intriguing concepts
Research regarding caregivers to older patients with cancer clearly describes: (i) the rise in patients requiring immediate and long term care; (ii) an increase in tasks fulfilled by family caregivers providing practical, medical and emotional support; (iii) caregiving experience as a continuum ranging from rewarding to challenging; (iv) caregiver burden is positively correlated with negative perception of the caregiving role [12] [13] [14] .
Cummings et al. [15] proposed a model of disengagement theory, suggesting that older peoples' interactions with society and family gradually decrease, contracting further as they age and become ill. Intriguingly, there is much symmetry between the biological and psychological process of aging undergone by patients and their informal caregivers [16] . Disengagement theory may be applicable to caregivers of older patients with cancer, who may withdraw from active social engagement to concentrate on caregiving tasks.
Social support was found to be a key variable in successful adaptation among cancer patients and their partners [17, 18] , but this may not be the case for caregivers of older patients. These caregivers might not be able to utilize social support as much as caregivers to younger cancer patients [19, 20] .
The present study focuses on psychological distress and coping mechanisms applied by partner/spousal caregivers to older patients with cancer. The aims were to understand caregivers' coping strategies, their utilization of social support and their psychological distress at different stages of the aging process.
patients and methods
study design
We compared levels of psychological distress, coping mechanisms and social support of a research group of caregiving partners to older patients with cancer (aged 60+) with a control group of partners of older people not diagnosed with cancer or another terminal illness. Each cohort (research and control) was divided into two age groups: 'Younger' (age 60-70) and 'Older' (age 71+). Age 70 is a common cutoff in research and medical decisions concerning adjuvant treatment in solid tumors [21] .
population
The cohort groups were part of a larger cross-sectional study concerning distress and coping among caregivers of older patients with cancer in Israel. This data-including part of the current sample-has already been published [22] . Average life expectancy in Israel is among the highest within OECD countries: in 2010, it was 81.7 years (83.6 for women and 79.9 for men) [23] . The 65+ age group represents 10% of Israel's population which will double (in absolute numbers) to 14% of the total population by 2030. Approximately 8% of those 65+ are diagnosed with cancer, constituting roughly 53% of total cancer cases [23, 24] . Eighty-two percent of the men and 45% of the women aged 65+ live with a spouse [23] .
participants
Two hundred sixteen spouses/partners: 96 (44%) men and 120 (56%) women who are primary caregivers of cancer patients aged 60+ with at least 1 year of expected survival. Control group included 76 spouses/partners: 37 (49%) men and 39 (51%) women, people aged 60+ never diagnosed with cancer or another terminal illness.
Participants were required to live in Israel minimally 10 years, read and speak Hebrew and understand the questionnaires. Partners had to have lived with patients for minimally 10 years (stable dyadic relationship). Caregivers diagnosed with cancer or other serious illness were excluded. • Brief Symptom Inventory [25] assesses psychological distress. For this research, we used the 18-item version (Likert scale of 0-4) [26] measuring three dimensions of psychological distress: somatization, depression and anxiety. The total global score (Global Severity Index) represents a general measure of distress. Internal consistency measures (Cronbach's α) ranged between 0.77 and 0.97.
• Brief Cope [27] is a 28-item tool (Likert scale of 1-4) assessing 14 coping strategies expected to be both dysfunctional and functional for each individual. Both groups (research and control) were asked regarding stress management, though caregivers were specifically asked about the period since diagnosis. Cronbach's α values for most scales exceeded 0.65 for the research group and 0.75 for the control group. Strategies found to have lower Cronbach's α values in both research and control groups (disengagement and venting) were excluded from further analysis.
• Social Support: Cancer Perceived Agents of Social Support [28] is a 12-item questionnaire combining two theoretical content facets of social support (agent of support; type of support). The scale was found valid and reliable for patients and spouses, and was also used with a non-cancer control group [22, 28] . The internal reliability values (Cronbach's α) were satisfactory, ranging from 0.85 to 0.98.
statistical analysis
Each cohort was divided into two subgroups according to age 70 cutoff for patients' age (research) or partners' age (control). Research group: 93 (43.1%) participants aged 60-70 years and 123 (56.9%) participants 71+ years old; control group: 27 (35.5%) participants aged 60-70 years and 49 (64.5%) participants 71+ years old. We conducted a preliminary three-way MANOVA (Gender × Group × Age) over all distress, coping and social support variables. As there was no significant three-way interaction, we studied a two-way model including only group and age. A two-way MANOVA (Group × Age) compared levels of psychological distress, coping strategies and reported levels of social support between the research and control groups, and between caregivers to older and younger patients and partners. Pearson's correlation coefficient estimated the relations between coping strategies, social support and psychological distress separately for caregivers to older and younger participants in the research group. Multiple regression was used in order to identify variables predicting psychological distress.
results

distress levels
A two-way MANOVA (Group × Patient's Age) compared levels of psychological distress reported by older and younger participants within the research and control groups ( Table 1) . Levels of distress measured among the research group were significantly higher and about triple the distress measures reported by the control group participants (MANOVA, group effect: F(3,285) = 17.29, P < 0.0001). Moreover, within the research group, but not within the control group, caregivers to Data were missing for one research group participant. MANOVA (not including total distress): group effect F(3,285) = 17.29, P < 0.0001; age effect F(3,285) = 5.61, P < 0.001; interaction effect F(3,285) = 5.39, P < 0.001.
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older patients with cancer reported distress levels doubling the distress levels reported by caregivers to younger cancer patients (MANOVA, interaction effect: F(3,285) = 5.39, P < 0.001).
coping strategies
A two-way MANOVA (Group × Patient's Age) compared levels of coping strategies by older and younger participants within the research and control groups ( Table 2 ). MANOVA yielded significant group effect F(12,274) = 12.04, P < 0.0001; significant age effect F(12,274) = 4.07, P < 0.0001; and significant interaction effect F(12,274) = 3.85, P < 0.0001. Caregivers in the research group reported significantly lower levels of: selfdistraction, active coping, emotional support, instrumental support, positive reframing, planning, humor and religion in comparison to caregivers in the control group. Only acceptance was found to be significantly higher among research group participants. In comparing caregivers of older versus younger patients, humor, acceptance and religion were found to be lower among caregivers to older patients with cancer within the research group and higher among participants with older spouses within the control group. Self-blame and substance use was higher among caregivers to older cancer patients versus caregivers to younger cancer patients within the research group.
social support
A two-way MANOVA (Group × Patient's Age) compared levels of social support reported by caregivers to older and younger patients within research and control groups. The MANOVA yielded significant group effect: F(4,280) = 19.38, P < 0.0001; and significant interaction effect: F(4,280) = 3.17, P < 0.014. Data were missing for three research group participants. MANOVA: group effect F(12,274) = 12.04, P < 0.0001; age effect F(12,274) = 4.07, P < 0.0001; interaction effect F(12,274) = 3.85, P < 0.0001.
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Participants in the research group reported significantly lower levels of social support from spouse (2.76 versus 4.19), friends (2.73 versus 3.50) and family (3.21 versus 3.88). Within the research group, support from the spouse (the patient) to the caregiver was lower among caregivers to older patients (mean = 2.51) in comparison to caregivers to younger cancer patients (mean = 3.09). In the control group, this trend was reversed: Participants with older spouses reported more social support from the partner than participants with younger partners (4.30 versus 3.99).
relationship of psychological distress to coping and social support Denial, substance use and self-blame had significant positive correlation to psychological distress among caregivers to younger cancer patients (r = 0.25-0.45). Substance use and selfblame were found to have significant positive correlation to distress among caregivers to older patients, with extremely high correlation between self-blame and distress (r = 0.732, P < 0.0001). Self-distraction, active coping, emotional and instrumental support and acceptance were found to have significant negative correlation to psychological distress among the group of caregivers to older patients with cancer (r = −0.29 to −0.51). Social support by the patient had significant negative correlation to distress among caregivers to both older and younger patients (r = −0.25; −0.41, respectively). Multiple regression for predicting total distress among research group participants: Predictors included age of the caregiver and age of the patient (as continuous variables), coping and social support. A combined measure of coping strategies was calculated based on strategies that correlated negatively with distress (i.e. mean scores of self-distraction, active coping, emotional support, instrumental support, positive reframing planning and acceptance; Cronbach's α = 0.93). The regression model (Table 3) was significant (F(4,205) = 17.95, P < 0.0001) explaining 25% of the variance of the total distress (R 2 = 0.26; adjusted R 2 = 0.25). Both patients' age and coping variables contributed significantly to the prediction of total distress (positive correlation between patient's age and distress; negative correlation between coping and distress). Caregiver's age was not more significant than other variables in predicting caregiver's distress.
discussion
The present study describes levels of psychological distress, social support and coping strategies reported by partners who are caregivers to older patients with cancer aged 60+. Those were compared with a control group of similarly aged partners, whose partners were not suffering from life-threatening illness.
Preliminary results describe relevant implications for caregivers of older patients with cancer. Among the research group of caregivers, levels of psychological distress were almost double in comparison to the healthy control group. Caregivers reported lower levels of social support and low levels of coping behaviors which correlated negatively to distress.
Increased age of patients accentuated caregivers' distress. Psychological distress of caregivers to cancer patients aged 71+ were four times higher than that of the control group, while they reported half of the coping behaviors reported by the control group. Higher distress level of caregivers to older patients could be due to a more realistic sense of inevitable separation and grief. Possibly, caregivers have to deal with feelings of hopelessness and helplessness toward their own future.
Caregivers to older patients (71+) reported lower levels of support from their spouse (the patient) in comparison to group caregivers to younger patients (60-70 years). They reported on general lower levels of coping through instrumental and emotional support. Caregivers for older patients with cancer may go through a continuous process of disengagement, resulting in a reduction in social involvement. The emotional support the patient could supply is either diminished or absent, leaving the caregiver with an unfulfilled expectation of support and emotional care [29] .
The results contradict findings concerning younger patients and caregivers, where age is a protective factor against distress [30] . Statistical effects from the current study imply that age of patients has a negative impact on his/her caregiver's adaptation. Adaptation ability of caregivers of older patients with cancer is significantly worse in comparison to caregivers to younger patients (young among the old). Although there is a very high correlation r = 0.76, P < 0.0002) between age of caregiver and patient, the significant factor contributing to caregivers' psychological distress was age of patient, rather than caregiver.
implications for healthcare professionals • Healthcare teams should acknowledge informal caregiver and patient as one unit of care.
• Age and progression of cancer as a chronic illness present healthcare teams with a situation where high priority should be given to informal caregiver or spouse.
• Healthcare professionals need to balance patients' and caregiver's need for information, support and sense of medical partnership.
limitations
The retrospective nature of the analysis and the cross-sectional design do not allow for resolution of the causal sequence of conclusions regarding correlation between coping mechanisms and psychological distress. Control group participants were recruited with help of the research group participants. It may be that caregivers asked only 'healthy' friends to participate, and hence differences in reality may be less than reported in the study. Furthermore, the study included only partners-no other family members or close friends-serving as informal caregivers. Nevertheless, the present findings may facilitate 
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